Objective To examine the extent to which stress, coping, and temperament accounted for variability in adjustment among children with cancer. Methods Seventy-five mothers of children with cancer (ages 5-17) completed questionnaires regarding their child's cancer-related stress; coping; temperament characteristics including positive affect (PA), negative affect (NA), and effortful control (EC); and symptoms of anxiety and depression. Assessments occurred within one year of initial diagnosis or relapse (M ¼ 5.74 months; SD ¼ 4.72). Results Cancer-related stress was positively associated with symptoms of depression in children. NA was positively associated with symptoms of anxiety and depression. Primary control coping moderated the association between NA and depression, and primary and secondary control coping mediated this association. Conclusion Results partially support the utility of an integrated model including cancerrelated stress, coping, and NA in identifying children at risk for internalizing symptoms during treatment. Additional research is needed to inform interventions for this population.
Over 12,000 children under age 20 are diagnosed with cancer annually in the United States (National Cancer Institute, 2005) . Diagnosis and treatment represent a significant and unique source of stress, which can increase risk for psychosocial difficulties. Although most youth with cancer demonstrate functioning analogous to norms or controls, a subset do experience elevated internalizing symptoms (e.g., Chao, Chen, Wang, Wu, & Yeh, 2003; Noll et al., 1999) . Diathesis-stress models suggest environmental events, in combination with an individual's predisposed vulnerabilities, may account for these differences in adjustment (Wallander & Varni, 1992) . Thus, we examined whether variability in adjustment among children with cancer may be better understood in terms of stable differences in child temperament, as well as situation-specific strategies for coping with cancer-related stress (see Figure 1 ).
There has been growing interest in how perceptions of stress and methods of coping may be associated with adjustment among children with cancer. Compas, Connor-Smith, Saltzman, Thomsen, and Wadsworth (2001) differentiate voluntary and involuntary responses to stress that involve either engagement or disengagement with the stressor or resulting emotions. They define coping as conscious, volitional efforts to regulate emotion, cognition, behavior, physiology, and the environment in response to stressful events. These voluntary stress responses are the focus of the current study. Engagement coping is either defined as ''primary control coping'' if the aim is to change the stressor or one's emotional response (e.g., problem solving, emotional modulation, emotional expression) or as ''secondary control coping'' if it involves efforts to adapt to the stressor or one's emotional response (e.g., cognitive restructuring, acceptance, distraction). Primary and secondary control coping strategies are associated with fewer symptoms of anxiety and depression, while ''disengagement coping'' (e.g., avoidance, wishful thinking) is associated with more internalizing symptoms among adolescents (Conner-Smith, Compas, Wadsworth, Thomsen, & Saltzman, 2000) . Furthermore, primary and secondary control coping may moderate the association between social or health stress reactivity and adjustment in adults, supporting the use of strategies such as seeking information, problem-solving, and distraction to reduce distress (Connor-Smith & Compas, 2002 .
Temperament has also been linked to anxiety and depression. It is broadly defined as an emotional and behavioral style that appears early in life, is consistent across time and situations, and is presumed to have a biological basis (Derryberry & Rothbart, 1988) . Positive affect (PA) or surgency reflects pleasurable engagement with the environment and the extent to which a person feels enthusiastic, alert, and receptive to reward. Negative affectivity (NA) involves a tendency toward discomfort, fear, anger, sadness, and low soothability. Effortful control (EC) is ''the ability to inhibit a dominant response to perform a subdominant response'' (p. 137) and involves both attentional and inhibitory control (Eisenberg et al., 2004) . Recent findings suggest that anxiety and depression are both characterized by high NA, while only depression is related to low PA in children and adults (Anthony, Lonigan, Hooe, & Phillips, 2002) . Research on EC has been less consistent, with higher EC associated with either lower (Eisenberg et al., 2001; Anthony et al., 2002) or higher levels of anxiety and depression (Murray & Kochanska, 2002) . Other work has indicated that EC moderates the association between NA and anxiety (Lonigan, Vasey, Phillips, & Hazen, 2004; Eisenberg et al., 2001) . That is, high levels of NA are likely insufficient for the development of internalizing pathology, provided the child has sufficient EC to regulate such activity. Relative to the cancer experience, it is unknown if children with symptoms of anxiety and depression also have similar, temperamental dispositions.
Few studies have simultaneously evaluated the role of temperament and coping in the adjustment of children exposed to stress; however, there is some evidence that the two may be related. NA has been positively related to maladaptive coping styles (e.g., avoidance) in healthy children (Lengua & Long, 2002) , whereas the relationship between PA and depression may be mediated by the use of active coping (e.g., cognitive decision making, problem solving) (Lengua, Sandler, West, Wolchik, & Curran, 1999) . In a study of children's responses to invasive medical procedures, EC was positively associated with secondary control coping (i.e., distraction), indicating that children high in EC are more able to disengage attention from threat (Salmon, Price, & Pereira, 2002) . EC may serve a protective function not only by decreasing the risk associated with high NA but also by improving appropriate coping skill selection and use (Rothbart, Posner, & Hershey, 1995) . Because temperament is less malleable than coping style, children may bring certain temperamental traits to the cancer experience that aid or prevent them from using effective coping strategies. As such, temperament may be helpful in informing who to target in interventions that modify coping strategies. Thus, variability in adjustment within a particular sample may be better clarified using an approach that considers stress, coping, and temperament together. To date, studies of children undergoing treatment for cancer have not integrated temperament with stress and coping models.
In this study, we examined the extent to which stress, coping, PA, NA, and EC account for differences in the adjustment of children with cancer. Given most children with cancer do not experience elevated levels of anxiety and depression (Vannatta & Gerhardt, 2003) , our aim was to examine temperamental and situation-specific factors that may account for existing variability. As seen in Figure 1 , we expected that cancer-related stress and disengagement coping would be positively associated with symptoms of anxiety and depression, whereas primary and secondary control coping would be negatively associated with symptoms of anxiety and depression. Coping was expected to moderate the association between cancer-related stress and adjustment, such that this relationship would be stronger with greater use of disengagement coping and weaker with greater use of primary and secondary control coping. From a temperament perspective, we expected that high NA and low PA would be associated with more symptoms of depression, but only high NA would be associated with more symptoms of anxiety. Integrating the two approaches, EC and coping were both expected to moderate the association between PA or NA and symptoms of anxiety or depression, such that the associations would be stronger for those low in EC and high in disengagement coping. Lastly, we expected coping to mediate the role of EC in the association between PA or NA and symptoms of anxiety or depression.
Method Procedure
Following approval by the Institutional Review Board, children and their parents were identified from the cancer registry at a large children's hospital for a study of family adjustment to childhood cancer. Families were informed of the study by a research assistant in clinic or by phone. Eligible children were (a) of 5-17 years old, (b) in the first year of a new diagnosis or relapse, and (c) English speaking. Children were excluded if they had a pre-existing developmental disorder or were receiving hospice services. Questionnaire data completed by mothers at home or in clinic are reported in this paper. Families were compensated for their time.
Participants
Of 85 eligible families, 75 mothers participated (88%). Children were on average 10.08 years old (SD ¼ 3.79); most were male (57%; n ¼ 43), Caucasian (88%; n ¼ 66), and non-Hispanic (99%, n ¼ 74). Time since diagnosis or relapse was 5.74 months (SD ¼ 4.72), with 88% (n ¼ 66) on treatment. Diagnoses included leukemias (29%; n ¼ 22), lymphomas (35%; n ¼ 26), brain tumors (13%; n ¼ 10), and other solid tumors (23%; n ¼ 17). Fourteen children had relapsed (19%). Mothers were on average 37.48 years old (SD ¼ 7.82); 92% (n ¼ 69) were Caucasian, and 69% (n ¼ 52) were married. The mean level of maternal education was 14.32 years (SD ¼ 2.89).
Measures
Demographics This questionnaire assesses background information about the respondent (e.g., age, education). Socioeconomic status (SES) was computed using the Revised Duncan (TSEI), with scores ranging from 15.00 to 100.00. Modal maternal SES (Mo ¼ 35.75; SD ¼ 22.82) reflected clerical or sales positions and/or service occupations (Nakao & Treas, 1992) .
Medical Data
Chart reviews obtained information such as type of cancer, date of diagnosis/relapse, and types of treatment (e.g., chemotherapy, surgery). Physicians used their knowledge of expected survival rates given a child's age, gender, and diagnosis to stratify families into high-risk (<50% 5-year disease-free survival) and low-risk (!50% 5-year disease-free survival) prognostic groups. Most children were classified as low-risk (69.3%; n ¼ 53).
Cancer-Specific Stress and Coping
Mothers completed the Pediatric Cancer Version of the Responses to Stress Questionnaire (RSQ), a 57-item measure that uses a four-point scale to assess three dimensions of voluntary coping: (a) primary control engagement (i.e., problem solving, emotional expression, emotional modulation), (b) secondary control engagement (i.e., cognitive restructuring, positive thinking, acceptance, distraction), and (c) disengagement (i.e., avoidance, denial, wishful thinking) (Connor-Smith et al., 2000) . The RSQ also assesses perceived cancer-related stress on a four-point scale, resulting in a total stress summary score. Acceptable reliability and validity have been noted, and correlations between parent and child self-report of coping reflect small to medium effects (r ¼ .23-.33) (Connor-Smith et al. 2000) . Internal consistency for our sample ranged from .71 to .82 for the three coping dimensions and perceived stress scale.
Anxiety/Depression
Symptoms of anxiety and depression in children were assessed by the Child Behavior Checklist (CBCL; Achenbach & Rescorla, 2001 ). This parent-report measure includes 118 items scored on a three-point scale based on frequency in the past 6 months. The DSM-Oriented Scales for Affective Problems and Anxiety Problems were used to examine symptoms of anxiety and depression separately. The CBCL has strong reliability and validity, and the agreement between parent and child report of internalizing symptoms on the CBCL and Youth Self Report (YSR) reflect medium to large effects (r ¼ .39-.48) (Achenbach & Rescorla, 2001) .
Temperament
Mothers described their child's temperament using either the (a) Children's Behavior Questionnaire-Very Short Form (CBQ-VSF; Putnam & Rothbart, 2006) for children aged 5-8 or (b) Early Adolescent Temperament QuestionnaireRevised (EATQ-R; Capaldi & Rothbart, 1992) for children aged 9 and above. On the EATQ-R, parents rated 62 childhood attitudes/behaviors on a five-point scale in the past 6 months. The CBQ-VSF is similarly constructed of 36 items rated on an eight-point scale. The mean scores for NA, surgency, and EC were used. The EATQ-R and the CBQ-VSF have acceptable validity and internal consistency (Capaldi & Rothbart, 1992; Putnam & Rothbart, 2006) . Internal consistency for NA, PA, and EC on the CBQ and EATQ ranged from .42 to .89 for this sample.
Statistical Analyses
EATQ and CBQ scores were converted to Z scores to create comparable indicators of temperament across age. Descriptive statistics were computed for variables of interest. Pearson's correlations, point-biserial correlations, or analyses of variance (ANOVA) were calculated between demographic and disease variables (i.e., age, gender, diagnosis, prognosis, time since diagnosis, treatment status) and adjustment outcomes (anxiety and depression) to determine possible covariates for analyses. Pearson's correlations (a ¼ .05, two-tailed) examined associations between stress, coping, temperament, anxiety, and depression. Separate hierarchical regressions examined whether EC and coping moderated the association between PA/NA and adjustment, as well as whether coping moderated the association between cancer-related stress and adjustment. In Step 1, depending on the hypothesis being tested, the main effects of PA/NA or cancer-related stress and the potential moderator (i.e., EC or coping) were entered. In Step 2, the interaction term (e.g., PA Â EC) was entered. Post hoc tests were conducted when appropriate to determine whether simple slopes were significantly different from zero (Holmbeck, 2002) . When conditions for mediation were met for models including coping, EC, anxiety, and depression (Baron & Kenny, 1986) , post hoc tests were conducted using bootstrapping (Preacher & Hayes, 2004 Table II . Examining whether stress was associated with adjustment, correlations showed that cancer-related stress was positively related to symptoms of depression, but not anxiety. In testing whether coping was associated with adjustment, as expected, primary and secondary control coping were negatively associated with symptoms of depression, as well as anxiety. Conversely, disengagement coping was not associated with symptoms of anxiety or depression. We expected that primary, secondary, and disengagement coping would moderate the association between perceived stress and symptoms of anxiety or depression, but hierarchical regressions did not support this.
Temperament was expected to be associated with adjustment. NA was positively related to symptoms of anxiety and depression (Table II) , but PA was not associated with symptoms of depression. Contrary to expectations, hierarchical regressions indicated that EC did not moderate the association between PA, NA, and anxiety or depression.
In testing the role of coping in the association between temperament and adjustment, we found that primary control coping moderated the association between NA and symptoms of depression [R 2 change ¼ .07, 
Exploratory Analyses
We unexpectedly found conditions for mediation for the association between NA, coping, and symptoms of depression (Table II to .70 and .01 to .73 for primary and secondary control coping, respectively). Given that 19% of our sample had relapsed, analyses were run without these cases to examine whether associations between stress, coping, temperament, and adjustment were similar in a more homogeneous sample of new diagnoses. New diagnoses and relapses did not differ on predictors, including cancer-related stress
with small effects for PA, NA, and primary control coping. Without relapses, nearly every correlation was still significant and in the same direction as in the combined group, with magnitude differences ranging from .00 to .08. Six correlations became marginally nonsignificant, which would have precluded testing mediation models. However, moderation models all yielded similar findings when conducted without relapse cases, as primary control coping continued to moderate the association between NA and symptoms of depression [R 2 change ¼ 
Discussion
Research has found considerable variability in the adjustment of children with cancer (Vannatta & Gerhardt, 2003) . This study is the first, to our knowledge, to simultaneously examine how illness-specific stress and coping processes (Connor-Smith et al., 2000) , as well as more stable characteristics of temperament, (Anthony et al., 2002) , account for variability in anxiety and depression for children with cancer. Overall, we found partial support for this integrated approach. As expected, we found that cancer-related stress was significantly associated with symptoms of depression, but not anxiety, in children. Consistent with previous findings regarding children with cancer (e.g., Noll et al., 1999) , the mean levels of anxiety and depression fell well within the normative range. Most research using the CBCL in children with cancer has used the broad internalizing scale (e.g., Sawyer, Antoniou, Toogood, & Rice, 1997; Noll et al., 1999) rather than differentiating anxiety and depression as we did using the CBCL DSM-Oriented scales. It has been argued that symptoms of anxiety and depression may represent a single internalizing syndrome in early childhood (e.g., Lonigan, Carey, & Finch, 1994) , and both were significantly correlated (r ¼ .48, p < .01) in our sample. However, measuring anxiety and depression as a single construct could mask unique associations with different risk factors, as underscored by our findings.
Both primary and secondary control coping were negatively correlated with anxiety and depression, which is consistent with research among children exposed to family conflict and economic strain (Wadsworth & Compas, 2002) . In contrast to the previous work , disengagement coping was unrelated to anxiety and depression, possibly due to the relatively low levels of disengagement coping in our sample. Children with cancer who are further from diagnosis may use more avoidant coping strategies than recently diagnosed children confronted with the daily demands of active treatment (Phipps, Fairclough, & Mulhern, 1995) . In addition, we assessed coping across a broad age range. Although the variety or types of coping strategies within each construct (i.e., primary, secondary, and disengagement) may differ across development, research has found that this three-factor structure is applicable to our age range (Compas et al., 2001) . Finally, contrary to expectations, mother's report of children's coping did not moderate the association between cancer-related stress and symptoms of anxiety or depression. Because other studies used healthy participants, cancer may be unique and may differentially affect the ability of active coping to buffer this type of stressor.
Partial support was also found for a temperament model. As expected, NA was positively associated with symptoms of both anxiety and depression. Contrary to Watson and Clark's (1991) tripartite model, depression was unrelated to PA, showing a small effect [r(75) ¼ .13]. In our sample, we were able to detect moderate to large effects, whereas most literature has noted small to moderate effects between PA and depression (Brown, Chorpita, & Barlow 1998) . Furthermore, research has consistently yielded stronger correlations between depression and NA than PA (e.g., Brown et al., 1998) . Our cross-sectional study prevents conclusions that NA is a predisposed vulnerability as opposed to a symptom of depression. However, because mother ratings on the CBQ and EATQ show stability from .50 to .79 across a 2-year period, it seems likely that NA precedes cancer as a temperamental characteristic (Capaldi & Rothbart, 1992; Putnam & Rothbart, 2006) . Integrating coping and temperament models, children's primary control coping buffered the association between NA and depression, as in other research (Compas, Connor-Smith, & Jaser, 2004) .
Primary and secondary control coping also mediated the association between NA and depression, but our crosssectional findings provide stronger support for moderation rather than mediation.
Although EC was negatively associated with both anxiety and depression, it was unrelated to other variables and did not contribute to any of the models considered. This was surprising given evidence that EC moderates the link between NA and internalizing symptoms (Eisenberg et al., 2001 ). However, much of this research has included children with inhibitory problems, such as externalizing disorders, that did not characterize our sample. It is possible that EC may play a greater role in the association between PA, NA, and internalizing symptoms for children receiving treatments (e.g., cranial radiation) that would leave them vulnerable to deficits in attention, inhibition, or executive function (Reeves et al., 2006) . Such deficits are often not visible until a year or more after treatment ends (Moleski, 2000) , whereas most of our sample (88%) was still on treatment and on average within 6 months of diagnosis or relapse. Assessing children later and including those at higher risk for attentional deficits (e.g., brain tumors, high risk leukemias) may shed more light on consequences related to differences in EC.
Limited research on adjustment to childhood cancer has included children who have relapsed. When analyses were run with and without relapses, few differences emerged in associations between stress, coping, temperament, and adjustment. Although it is often presumed that new diagnoses represent a more homogenous group, there may be considerable variability in perceptions of stress based on factors such as initial prognosis or treatment severity. It could be argued that the stress associated with having a relapse is not that distinct from a new diagnosis with a poor prognosis or from a more severe, initial treatment protocol. Thus, future research should continue to examine these issues and include children at different stages in their illness.
Our study has several additional limitations. First, we used mothers as single informants. The inclusion of multiple perspectives, including children and fathers, would enhance the validity of our study and provide a family perspective of child functioning. Second, although our sample is relatively large in comparison to many published pediatric oncology samples, we did not include controls and had limited ability to detect small effects. The literature on coping, temperament, and adjustment has consistently found small to medium effects (r ¼ .13-.40) Brown et al., 1998) . Finally, our sample was heterogeneous, but we were unable to make broader conclusions about specific groups such as brain tumor survivors or relapses.
Our findings provide partial support for integrated diathesis-stress models (Wallander & Varni, 1992) . Results highlight cancer-specific stress, primary control coping, and NA as factors that may play a role in symptoms of depression and, to a lesser extent, anxiety among children with cancer. Thus, it may be beneficial for future research to measure context-specific coping in response to a specific stressor (i.e., cancer) in order to better inform interventions. Clinically, our findings contribute a new understanding of potential risk factors (i.e., NA) for internalizing symptoms during treatment. Interventions teaching primary control coping skills might be useful for children identified as vulnerable to anxiety or depression based on temperament. Such interventions may help children cope with their disease and may curtail long-term difficulties.
